Regulation of proliferation by vasopressin in aortic smooth muscle cells: function of protein kinase C.
To investigate the effect of arginine vasopressin-stimulated prostaglandin synthesis and the activation of protein kinase C on DNA synthesis in rat aortic smooth muscle cells. The effects of arginine vasopressin on the release of arachidonic acid and the synthesis of prostaglandin (PG) E2 and prostacyclin (PGI2) were determined. The effects of 12-o-tetradecanoylphorbol-13-acetate (TPA), a protein kinase C-activating phorbol ester, and of 1-oleoyl-2-acetylglycerol, a specific activator of protein kinase C, were evaluated in cultured rat aortic smooth muscle cells. The effects of arginine vasopressin and prostaglandins on the progression from the late G1 to the S phase of the cell cycle were evaluated by measuring the DNA synthesis, and the effects of TPA on them were evaluated. Arginine vasopressin dose-dependently stimulated arachidonic acid release. TPA and 1-oleoyl-2-acetylglycerol dose-dependently increased the vasopressin-induced arachidonic acid release. Vasopressin stimulated the synthesis of both PGE2 and PGI2. TPA increased the vasopressin-stimulated prostaglandin synthesis as well as the arachidonic acid release. Vasopressin, added at the G0/G1 phase of the cell cycle, stimulated DNA synthesis of aortic smooth muscle cells. Exogenous PGE2 and PGI2 inhibited the DNA synthesis and showed maximum inhibition when added at the late G1 phase. TPA alone, added at the late G1 phase, reduced the DNA synthesis stimulated by vasopressin at the G0/G1 phase to about 45%, but vasopressin alone, added at the late G1 phase, had little effect. However, with TPA pretreatment, vasopressin significantly suppressed the DNA synthesis by about 70%. Staurosporine, a protein kinase C inhibitor, reduced the suppression by TPA alone or by vasopressin with TPA pretreatment almost to the control level. Indomethacin, a cyclo-oxygenase inhibitor, reduced the suppression by vasopressin with TPA pretreatment almost to the level of TPA alone. These results suggest that arginine vasopressin has a suppressive effect on DNA synthesis in rat aortic smooth muscle cells by inhibiting progression from the late G1 into the S phase of the cell cycle through the synthesis of PGE2 and PGI2, and that protein kinase C acts as an amplifier of this mechanism.